Heat shock transcription factor (HSF1) plays a critical role in cell migration via maintaining MAP kinase signaling.
Upon cancer progression in mouse models of prostate cancer, the heat shock transcription factor Hsf1 becomes strongly upregulated, especially in metastases. We hypothesized that Hsf1 plays a role in cell migration, a process necessary for metastases. Using a cell culture model of migration in a scratch, we found that immortalized MEF cells derived from hsf1-/- animals were deficient in both basal and EGF-induced migration. MEF cell migration was dependent on JNK and ERK signaling, since inhibition of these pathways blocked EGF-stimulated cell migration. ERK was activated at the edge of the scratch in parental cells, and this activity was further increased after addition of EGF. Both basal and EGF-stimulated ERK activation were suppressed in hsf1-/- cells at the edge of the scratch. Furthermore, activation of ERK and JNK pathways by EGF was reduced in hsf1-/- cells. The impairment of MAP kinase signaling in hsf1-/- cells was partly due to the reduced expression of EGFR1. In addition, knockout of Hsf1 gene caused a second defect in MAP kinase signaling probably at the level of Ras. We conclude that HSF1 is necessary for MAP kinase signaling which in turn affects the EGF-induced cell migration.